Nail-Glued Header for Wall-Panel System by Jones, Rudard A. & Percival, Donald H.
NAIL-GLUED HEADER FOR SMALL HOMES COUNCILS WALL-PANEL SYSTEM
The wall-panel framing system developed by the Small Homes Council in 1954 used a double 2" x 6"  con­tinuous header or lintel placed at the top of the panels and extended around the entire house. The header required field use of lag screws and nails to fasten it to the panels.
The acceptance of nail-glued construction has made it possible to redesign the wall-panel framing system so that the double 2" x 6" continuous header is eliminated. A nail-glued header is substituted for the con­tinuous header on window and door panels. (A header is not necessary for solid-wall panels.) After all the panels are in place, they are tied together by a single 2"  x 4"  continuous plate nailed flat to the top of the panels.
The nail-glued header presents several advantages over the double 2" x 6" continuous header, nam ely:
1. Lag screws are eliminated.
2 . Less material is required.
3 . Lumber shrinkage problems are less.
4 . Installation of the continuous top-plate in the field is simpler.
The nail-glued header is essentially a semi-box-beam. The headers are fabricated in a jig. After the recom­mended curing period, the headers are nailed to the 2" x 4" frames of the window and door panels.
When the double 2" x 6" continuous header is eliminated, the studs of all panels, including the solid-wall panels, must be lengthened to 92 inches.
To build the panels, the instructions for the basic wall-panel framing system as explained in Small Homes Council Instruction Sheet #20, Wall-Panel Construction , should be followed except as modified by the instruc­tions below.
MATERIALS NEEDED FOR HEADER
DETAIL OF NAIL-GLUED HEADER
W eb: One piece 1 2 "x 4 8 "x % "  (or thicker), C-D grade, interior-type Douglas fir plywood. C-C grade, or better, exterior-type plywood must be used if the plywood is to be ex­posed to the weather. The grain of the ply­wood should run in the 48" direction. The plywood must meet Commercial Standards CS 45-55 as certified by an approved testing laboratory.
Top Flange: One 2 " x 4 " x 4 8 " .
Bottom Flange: One 2" x 4" x 443/4".
Stiffener: One 2" x 4" x 8%".
Glue: Casein glue which meets Federal Specifica­tions MMM-A-125, Type I or II. (Type II contains mold inhibitor.)
Fasteners: 4d common nails or lVs" staples spaced 4" on center.
PROCEDURE FOR FABRICATING HEADER
•  Nail-glue the material in accordance with the pattern given at the above right. For nail-gluing techniques, follow the instructions in Small Homes Council’s Instruction Sheet #1 , Nail-Gluing of R oof Trusses and Frames. Each structural member should have a moisture content of 19% or less.•  After the headers have been fabricated, cure them at temperatures above 50° F. Allow 16 hours as the cur­ing time when temperatures are between 50° F and 70° F ; 8 hours, when temperatures are above 70° F.
VARIATIONS
1. The height of the web may be increased beyond 12 inches to accommodate various window heights, but it should not be decreased.2 . The height of the web may be increased so as to extend above and /o r below the flanges of the header if desired.3 . Thicknesses of plywood greater than %-inch may be used for the web to accommodate the various thick­nesses of sheathing, or the %-inch plywood may be stripped as shown below.
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PANEL DESIGN AND FABRICATION
The nail-glued header necessitates certain changes in the original Small Homes Council wall-panel design:
•  The 2" x 4" studs of all panels, as originally designed, must be lengthened to 92 inches. (As in the original design, the sheathing material extends %-inch below the bottom-panel plate.)
•  In  window and door panels, the top-panel plate and the horizontal 2" x 4" member imme­diately above the opening are omitted. T he nail-glued header replaces them.
To fabricate panels, see Small Homes Council’s Instruction Sheet #20, Wall-Panel Construction.
WINDOW PANEL
STRUCTURAL DESIGN DATA
Stress Analysis
To check the stresses in the nail-glued header, a concentrated load of 1360 pounds was assumed as being applied at the center of the span. (This load is equivalent to the reaction of a 30'-0" span truss with overhangs of 2'-0", considering 40 pounds per square foot as the live and dead load.) Under these circumstances, the following stresses occur:Fiber stress in bending 236 psiShearing stress on web 175 psiShearing stress on glue line 40.5 psi The load-carrying capacity of the nail-glued header may be increased by using thicker plywood for the web.
Performance Data
Loads were applied in increments of approximately 540 pounds. Residual deflection was checked after removing each load. The residual set was negligi­ble. The deflections under load follow:
Load at Center of Header A verage  Deflection
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1080 pounds1360 (design load)1630217027003250
.019 inches.027.035.050.065.082
Allowable deflection at design load equals 1 /360 of the span of 44%" =  .1234 inches
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